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The northwestern part of the basement exposure in Sinai is 
mainly formed of schists, gneisses, migmatites, diorite and old 
granitoids, intruded by younger pink granites and traversed by sets 
of dykes of different compositions and trends. Three phases of 
deformation are recorded in the metamorphic rocks manifested by 
seven stages of mineral crystallization. Two types of migmatites are 
recorded, migmatized gneisses exhibiting a stromatic appearance, 
and higher grade migmatites having banded, boudinage, 
ophthalmitic and schlieren structures enclosed within the old 
granitoids. The old granitoids are mainly gneissose and xenolithic 
Ihey are calc-alkaline, subduction-related and formed in a 
compressional environment. Two types of amphibolitic xenoliths are 
recognized suggesting two parentages. The diorite is found to be 
more differentiated than the old granitoids, indicating that it was 
derived from an older highly differentiated magma. 



INTRODUCTION 



The study area occupies the northwestern extremity of 
the exposed basement rocks in West Central Sinai, between 
longitudes 33° 15' - 33° 27' E and latitudes 28° 57' - 29° 
5* 30" N (Fig. 1). Ball (1916) gave few notes on the igneous 
and metamorphic rocks of this area, but he lumped them as 
undifferentiated basement on his map. On the geologic map 
of Sinai constructed from ERTS-1 satellite images (El Shazly 
et al, 1974) , the basement rocks of this area are described 
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as geosynclinal sediments and volcanics, covered by 
Phanerozoic sediments and lava flows. The present work aims 
at the discrimination between the different rock units in a 
chronological order and sheds light on the structural 
setting. This is approached through mapping of the area 
using aerial photographs scale 1:40,000, detailed 
macroscopic and microscopic investigations and geochemical 
studies of the different rock units. 



GEOLOGY 



The study area includes the following rock units, arranged 
from the younger to the older (Fig. 1) : 

- Basalt sheets and dykes 

- Paleozoic sediments (Cambro-Ordovician, 
Carboniferous) 

- Trachyte and rhyolite dykes 

- Granite dykes 

- Pink granites 

- Dolerite dykes 

- Andes ite and plagiophyre dykes 

- Granophyre dykes 

- Lamprophyre dykes 

- Old granitoids 

- Diorite 

- Schists and gneisses 

- Migmatites 



Migmatitic rocks having banded, boudinage, ophthalmitic 
and schlieren structures enclosed within the old granitoids 
are recorded in Wadi Dafari. This migmatite exposure is 
structurally controlled, as it is bounded to the west by a 
ma 3 or NNW fault zone and delimited by ENE faults. Migmatized 
gneisses exhibiting a stromatic appearance are exposed at 
the southern entrance of wadi Baba. The schists and 
gneisses form a belt at the northern part along Wadi El Sih 
Wadi Miaboba and Wadi Nukhul, and at the southwestern corner 
at Wadi Baba. The metamorphic exposures are mainly fault 
controlled. Diorite forms small masses at the end of 



Figure 1. Geologic and structural map of the area east 
of Abu zenima. West central Sinai, Egypt. 
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wadi Nasib and the southern entrance of Wadi Baba and Wadi 
Samra. The old granitoids form the largest exposures in the 
study area, intruding the schists, diorite and enclosing 
large rafts of gneisses and migmatized gneisses. The area is 
traversed by a large number of dykes of different 
compositions and trends. They are chronologically arranged 
according to their field relations into: lamprophyric (NW) , 
granophyric (E-W) andesitic and plagiophyric (NNE) and 
doleritic (NE to NW) dykes. Young pink granites intrude the 
old granitoids, gneisses and stromatic raigmatites . Trachyte 
and rhyolite dykes cut through the old granitoids and the 
pink granites. Cambro-Ordovician sandstones (Weissbrod, 
1969) overlie the peneplained basement rocks, having a great 
thickness to the east at Gabal Um Reglin {PI. la) which is 
reduced to the west. carboniferous carbonates are 
represented by a great thickness to the west at Gabal Nukhul 
and Wadi Khaboba but is reduced to the east. The Cambro- 
Ordovician units may sharply overlie the paleoerosional 
surface of the basement rocks, where a typical paleosol 
profile is developed, or may be marked by basal conglomerate 
passing upwards to arkose. 

Later vulcanicity is represented by the basaltic sheets 
of El Farsh El Azraq, and basaltic dykes cutting the pink 
granites, old granites, and the overlying Paleozoic rocks at 
Um Bogma region and Wadi Lahian. 

The rocks present are affected by the main tectonic and 
structural elements involved in the evolution of the Arabo- 
Nubian Massif. The main faults traversing the area have NNW 
and NW trends, other faults and major lineaments have NE, NW 



PLATE 1 

a: Cambro-Ordovician sandstones overlying the basement at Gabal Um Reglin. b: BEotite gneiss 
with segregated thin quartz streaks, showing isoclinal folds and cut by quartzofeldspathic 
veins, Wadi Abu Hamata. c: Photomicrograph of the biotite schist showing the main foliation 
S1 and a later S3 foliation along the strain cleavage, d: Photomicrograph of a large rounded 
garnet porphyroblast enclosing oriented elongated quartz and trails of fine opaques (Si), 
inclined to the outer foliation (Se). e: Photomicrograph showing a rounded cordierite crystal 
(crd) enclosing biotite laths parallel to the foliation. Interstitial K-feldspar (light grey) encloses 
earlier plagioclase, cordierite, biotite and quartz, f: Stretched xenolith> parallel to the foliation 
of the surrounding granodiorite with formation of plagioclase porphyroblasts. g: 
Photomirograph of the foliated monzogranite with dark streaks of biotite and hornblende, h: 
Photomicrograph of an amphibolitic xenolith, showing large plagioclase porphyroblast enclosing 
fine hornblende and biotite laths with different orientations, surrounded by fine amphibolitic 
matrix. 
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and less frequent E-W trends (Fig. 1). Some of the NW faults 
are right lateral strike -slip and represent an echo of the 
strike slip faults of the Gulf of Suez. The major uplift of 
the area is along a main fault raising the basement rocks 
against the Miocene and Cretaceous sedimentary rocks at the 
western border of the area, in cases dragging the Miocene 
rocks along the contact. Dyke swarms trend parallel to the 
main structural lines. 

1. Migmatites 

Two types of migmatites are observed in Wadi Baba 
and Wadi Dafari. The migmatites of Wadi Baba exhibit 
well developed stromatic structure and are believed to 
have developed in a locally closed system by 
metamorphic differentiation and segregation. On the 
other hand, the migmatites of Wadi Dafari are of 
banded, boudinage, ophthalmitic and schlieren types. 
These migmatites are mainly developed through different 
degrees of partial melting, affecting different types 
of parent rocks, and accompanied by brittle and ductile 
deformation. The fabric evolution, microscopic and 
geocheraical characters and mode of formation of these 
migmatites are discussed in detail by El Aref et al 
(1989) . 

2. Schists and Gneisses 

Schists and gneisses form monotonous exposures, 
that are being structurally controlled. Minor 
structural elements such as foliation, different types 
of lineations and minor folds, recorded in these rocks 
suggest that they have been affected by three main 
phases of deformation (PI. lb and Fig. 2) . The first 
phase of deformation (D^) is represented by : (a) the 
main foliation of the rocks S^, (b) mineral lineation 
Li, and (c) the development of segregated thin quartz 
streaks and lenses parallel to the foliation. The Sx 
foliation and lineation, change their attitude due 
to later deformation. The second phase (D 2 ) , resulted 
in : (a) the deformation of S]^ foliation into open 
symmetric and asymmetric folds and tight isoclinal 
folds, (b) the development of S 2 axial plane foliation, 
and (c) formation of L 2 lineation as mineral and 
crenulation lineation and kinking axes. The third phase 
of deformation (D3) is represented by : (a) the 
formation of a weakly-developed S3 schistosity as 
strain slip cleavage, (b) development of irregular 
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Figure 2. Megascopic features of the schists and gneisses in relation to the 
deformationaJ phases. 
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minor folds and kinks near major faults, and (c) the 
development of granodioritic veins subparallel and 
cutting the folded gneisses or forming a network of 
thin veins. 

Microscopically, these rocks consist mainly of 
biotite, plagioclase and quartz. Some varieties contain 
garnet, cordierite, or a few sillimanite crystals. The 
main accessories are zircon, apatite and tourmaline. 
These rocks represent pelitic or semipelitic sedimenus, 
metamorphosed up to the lower amphibolite facies. They 
are divided into the following rock types : (1) Biotite 
schist, (2) Garnet-biotite schist, (3) Sillimanite - 
codierite - biotite schist, (4) Garnet-cordierite - 
biotite schist. (5) Biotite gneiss, and (6) 
Sillimanite-cordierite-biotite gneiss. 

In the different varieties, oriented biotite 
flakes form the main foliation S^. Better developed 
biotites mark the less prominent S2 foliation. A later 
phase of biotite as fine highly chloritized flakes are 
formed parallel to strain slip cleavage S3 (PI. lc) . S^ 
plagioclase is found as elliptical and oriented 
untwinned prophyroblasts. They form metablasts 
enclosing rounded and irregular quartz grains and fine 
biotite laths. These inclusions may be randomly 
oriented or arranged with an internal foliation (Si) 
parallel to the external foliation (Se) . The inclusions 
are mostly randomly distributed within the blasts, or 
show fine inclusions at the cores and larger quartz and 
biotite near the margins of the porphyrob lasts. Fresh, 
clear, subhedral plagioclase crystals with prominent 
lamellar twinning are found parallel to S2 trend and 
may enclose larger S]^ biotite flakes. Later plagioclase 
crystals as post S2 crystallization, may enclose S2 
biotite flakes. 

Garnet is mainly found as large rounded 
porphyroblasts enclosing oriented, rounded and 
elongated quartz crystals, with an internal foliation 

51 inclined to the external foliation Se (PI. Id), 
indicating post crystallization rotation of the garnet 
porphyroblasts. Syntectonic growth of garnet is 
represented by idiomorphic crystals with fine slender 
inclusions arranged in a spiral pattern, indicating 
rotation during crystal growth. Post-kinematic garnet 
crystals, show irregular intergranular blastic growth 
enclosing quartz crystals similar to the surrounding 
matrix. Later small rounded garnet crystals overprint 

52 biotite flakes. 
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' Cordierite forms small xenoblastic lenticular 
crystals mainly associated with biotite, or may 
coalesce together forming streaks controlled by the 
main schistosity. Large xenomorphic elliptical 
cordierite forms metablasts enclosing biotite and 
quartz crystals (PI. le) . The cordierite crystals are 
highly altered (pinitized) to fine sericite and 
chlorite aggregates. Some crystals include yellow to 
orange irregular patches of an isotopic amorphous 
substance with a glassy appearance. 

Sillimanite is mainly found as fine fibrous 
aggregates associated with biotite flakes. 

The gneisses are medium to coarse grained with 
well developed foliation and segregation. Plagioclase 
is found as xenomorphic crystals stretched along the 
foliation and enclosing fine biotite and quartz, or as 
subidiomorphic crystals with albite twinning. Some 
rocks show segregation of dark selvages of foliated 
biotite and cordierite melanosomes alternating with 
coarse grained quartzof eldspathic leucosomes with 
biotite flakes and large rounded cordierite crystals. 
Later K-feldspar crystallizes as anhedral interstitial 
crystals, enclosing and partly corroding earlier 
crystals (Pi. le) . 

The microtextural and microstructural evolution of 
the metamorphic assemblages with respect to the 
detected three phases of deformation and the stages of 
crystallization is illustrated in Figure 3. 

3. Diorite 

Dark dioritic to quartz dioritic rocks form masses 
at Wadi Baba, Wadi Samra and Wadi Nasib, surrounded and 
cut by old granitoids. They are. highly weathered and 
epidotized. The dioritic rocks are medium to coarse 
grained with subhedral twinned plagioclase crystals, 
mostly zoned. Some rocks are affected by low grade 
metamorphism resulting in the formation of actinolite, 
chlorite and epidote. Quartz diorites show 
hypidiomorphic to panidiomorphic equigranular or 
porphyritic texture with interstitial quartz. 

4. Old Granitoids 

The western exposures of these old granitoid rocks 
form high mountains, while to the east they exhibit low 
to moderate relief with spheroidal weathering. They are 
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weakly to moderately foliated and occasionally show two 
foliation trends. They have intrusive contacts against 
the schists and diorites, and send apophyses cutting 
the older diorite masses and enclose diorite rafts. 
Near the contacts with the schists they are foliated 
parallel to the main foliation in the schists, 

suggesting a late intrusion of these granitoids. The 
granitoids commonly enclose dark enclaves distributed 
throughout the whole mass and may cluster near the 
peripheries, at the entrance of Wadi Baba and Wadi 
Lahian. These enclaves are mostly fine to medium 
grained, of dioritic and amphibolitic composition and 
have sharp contacts with the old granitoids. They are 
stretched and foliated parallel to the main foliation 
of the granitoids {Pi. If) . In cases, the two 
foliation trends recorded in the granitoids are also 
observed in the xenoliths, proving the secondary origin 
of these foliations. The xenoliths may be twisted or 
folded or sharply cut and displaced by minor faults. At 
Wadi Dafari, the enclaves are recorded in swarms, 
parallel to the granitoid foliation and are being 
locally invaded by granodioritic veins. Most enclaves 
are affected by the enclosing granodiorites and are 
texturally and mineralogically modified. The 
tras format ion starts with the formation of large 
plagioclase propyroblasts and hornblende crystals 
oriented parallel to the outer foliation (PI. If ) . 
This is accompanied by coarsening of the matrix, that 
progressively reaches the same size as the enclosing 
old granitoids. These modifications result in coarser 
lighter cores and finer darker outer margins. 
They appear to having been initiated through the 
thermal and possible metasomatic effects of the 
granodior ite . 

Petrographically, the old granitoids and 
associated rock varieties are classified into the 
following rock type : (1) Old granitoids (monzogranite, 
granodiorite, tonalite, monzodiorite and monzonites) 
and (2) Dark xenoliths (diorite, microquartz diorite, 
and amphibolite) . 

The granitoid rocks show textural variations due 
to the degree of foliation and mineral morphology. The 
monzogranites are well foliated (PI. lg) , and show 
anhedral to subhedral plagioclase, mostly untwinned and 
enclose fine biotite, hornblende and quartz crystals. 
Potash feldspars crystallize as later interstitial 
crystalloblasts. The mafics form irregular dark streaks 
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of oriented biotite flakes, and blastic hornblende 
enclosing quartz and plagioclase, or hornblende 
aggregates surrounded by biotite. 

The granodiorites, show homogenization of the rock 
fabric with a less developed foliation, and an increase 
in the degree of idomorphism of plagioclase and 
hornblende. Plagioclase forms subhedral to euhedral 
crystals, twinned and mostly zoned. They show simple 
zoning and oscillatory zonal growth with poorly 
. defined to sharp zones. Potash feldspars grow 
intergranularly and may partly or completely enclose 
earlier crystals. Hornblende forms subhedral to 
euhedral crystals, or shows large crystals enclosing 
quartz and plagioclase. 

The tonal ite shows well developed foliation; with 
oriented subhedral plagioclase displaying albite 
lamellar twinning and hornblende as subhedral crystals 
that may enclose quartz and plagioclase. " The described 
rocks are affected by deformation, showing bending of 
plagioclase crystals, with twisted, wedged or abruptly 
terminated twin lamellae, occasionally affected by 
microfaults. Biotite flakes are bent, kinked and show 
wavy extinction. Quartz crystals show undulose 
extinction, and higher plastic deformation due to the 
squeezing of quartz between the plagioclase and the 
mafics. 

The monzodiorites have lower quartz content than 
granodiorites and higher K- feldspars than the 
tonal ites. They show hypidiomorphic granular texture, 
with subhedral, zoned and twinned plagioclase, 
subhedral biotite and hornblende and anhedral 
interstitial orthoclase and microperthite . The 
K- feldspars partly or completely enclose and corrode 
earlier crystals. 

Monzonite is a more alkaline variety consisting of 
anhedral orthoclase and microcline perthite enclosing 
plagioclase and biotite, with a few quartz crystals. 

In the dark xenoliths, the diorite variety is 
weakly foliated, and modified by the blastic growth of 
plagioclase and hornblende. The micro-quartz diorite 
shows porphyritic and doleritic textures. The 
amphibolitic xenoliths are fine grained, foliated and 
consist of hornblende, plagioclase and some biotite. 
They are commonly modified by large plagioclase 
porphyroblasts having euhedral cores packed with fine 
rounded hornblende and biotite laths and clear outer 
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margins (PI. lh) or enclose small plagioclase and 
coarser hornblende crystals at the outer zone. Later 
plagioclase porphyroblasts show irregular boundaries 
with clear cores and fine inclusions distributed at the 
interzonal phases. 

5. Dykes and pink granites 

Dykes of variable composition and age traverse the 
area in different directions. The old dykes of 
lamprophyric, andesitic, plagiophyric and doleritic 
compositions cut the different varieties of the 
basement rocks except the pink granites which are cut 
only by later trachyte and rhyolite dykes. Granite 
dykes, most probably related to the late magmatic phase 
of the pink granite intrusion, cut the old granitoids 
and the andesite dykes of Wadi Samra. Later basaltic 
dykes cut across the basement rocks and the overlying 
Cambro-Ordovician and Carboniferous sedimentary rocks. 

The lamprophyric dykes include two varieties, 
spessartite and camptonite. The former consists of 
microlithic needles of green hornblende and 
sericitized plagioclase laths, in cases, forming 
phenocrysts. The latter camptonite dykes consist of 
plagioclase and alkali- iron amphibole (barkevikite) , 
showing fine to medium grained and porphyritic 
varieties and may contain stumpy and acicular tremolite 
associated with chlorite patches. The granophyre is 
composed of sodic plagioclase phenocrysts and a few 
biotite, surrounded by fine plagioclase laths, quartz, 
and orthoclase showing granophyric texture. The 
andesite dykes consist of euhedral plagioclase 
(andesine) phenocrysts mostly zoned, embedded in a 
medium grained matrix of plagioclase, biotite and 
hornblende. A variety shows barkevikite phenocrysts^ 
The plagiophyre dykes consist of plagioclase 
phenocrysts, green biotite and brown hornblende in a 
fine grained matrix with abundant K-feldspars 
exhibiting a granophyric texture. Dolerite dykes are 
formed of fine to medium grained plagioclase and 
interstitial hornblende and titanaugite, with highly 
altered olivine crystals, exhibiting doleritic, ophitic 
and subophitic textures. 

The last main magmatic event in the area is 

represented by the late, anorogenic pink granites, 

corresponding to the second and third group of El Gaby 

(1975), Abu-El Liel (1980) and Hussien ef a/., (1982). 
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The pink granite mass that occupies the 
southeastern part of the area, sharply intrudes the old 
granitoids and the gneisses along Wadi Baba, Wadi 
Samra, Wad a Budra and Wadi Lahian. The pink granites are 
commonly coarse grained, formed of large stained K- 
feldspars, quartz and minor decomposed biotite. They 
are, in cases, fine grained or porphyritic with large 
K- feldspar phenocrysts. They include veins and pockets 
of pegmatites. 

Petrographically, they are either normal granites 
or perthite granites. The normal granites show euhedral 
to subhedral plagioclase, and subhedral to anhedral 
crystals of flame and patch perthite. The porphyritic 
variety shows large perthite megablasts, up to 5 mm in 
diameter, enclosing quartz, plagioclase and biotite 
flakes. The perthite granite consists mainly of large 
crystals of flame perthite that are commonly stained. 
Some perthites enclose cuneifrom and vermicular quartz, 
or are corroded and penetrated by quartz. 

The granite dykes are coarse grained, and are made 
up of sodic plagioclase, perthite, quartz and a few 
biotite crystals. The rhyolite dykes show euhedral 
quart2 and perthite phenocrysts embedded in a fine 
grained quart zofeldspathic matrix. The trachyte dykes 
are composed of euhedral fine orthoclase, some may 
contain plagioclase phehocrysts. 

The basalt dykes consist of plagioclase 
phenocrysts in a fine matrix of plagioclase and altered 
mafics, that may show doleritic texture or contain 
amygdales filled by secondary chlorite and zeolite. 



GEOCHEMISTRY 



Ten representative samples of the old granitoids and 
the associated diorite and amphibolite xenoliths were 
ShTtr y / nalysed (Tab ^ e 1J ' some Nig^atitic leucosomes of 
re? a J?nn= *n£* *** °° nsidered *>r comparison. Some element 
relations and computations are carried out, as Niggli Values 
and normative composition (Tables 1 and 2). The used 
variation diagrams portary the chemical characteristics and 
siaap 1 ^"^^^ 611 ^ 116 dif f6rent Pieties <=>r indicate S£ 
Se^old grani?o!oi: atl0n ' tyPB "* teCt ° niC Settin * of 
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The general trend of the chemical analyses of the 
granitoid rocks ranges from granodiorite , with slightly 
higher K 2 content, to adamellite, with higher CaO content 
than the averages of Le Maitre (1976) . The old granitoids 
and associated diorites fall in the calc-alkaline field of 
Wrights' alkalinity ratio diagram (Fig. 4a), whereas the 
migmatite leucosomes show an alkaline tendency with higher 
SiC>2 and alkalies. In Figure 4b , the old granites fall in 
the calc-alkalic batholiths field related to subduct ion zone 
of Rogers and Greenberg (1981). On the AFM diagram of Petro 
et al. (1979) (Fig. 4c), the present old granitoids plot near 
the curve perpendicular to the FM-side, indicating a 
compressional environment. Figure 4d, shows that the 
calc/alkali index of the granitoids is 60, indicating a 
compressional suite. On the al-alk diagram (Fig. 5a), the 
old granitoids and diorites are relatively alkali rich. On 
the al-fm diagram (Fig. 5b) the old granitoids show a salic 
character, while the diorites have a semi -salic character. 
This Figure shows a clear discrimination of two types of 
amphibolite xenoliths. On the chemical classification 
diagram of Streckeisen (1976) based on the Or-Ab-An 
normative contents (Fig. 6) , the old granitoids fall in the 
monzogranite field, while the migmatitic leucosomes plot 
separately in the alkali granite field. In Figure 7, the old 
granitoids fall in the plagioclase field near the two- 
feldspar boundary curve of James and Hamilton (1972); 
whereas the granitic migmatitic leucosomes fall within the 
thermal trough and mostly coincide with the area of highest 
concentration of granitic melts of Tuttle and Bowen (1958). 
Plotting of the normative Qz-Or-Ab values on the HoO 
saturated liquidus field boundaries of Tuttle and Bowen 
(1958) and Luth 6t al (1964) (Fig. 8) shows that the old 
granitoids fall at moderate to high water vapour pressure 
indicating that they were possibly formed at deep levels of 
the crust. 



On the Ba-Rb-Sr diagram (Fig. 9) (after El Bouse ily and 
El Sokkary, 1975), the old granitoids fall in the 
granodiorites and anomalous granite fields, with relatively 
higher Sr and increasing Ba contents. The diorite plots in a 
position indicating that it is even more differentiated than 
the old granitoids. This proves that the diorite belongs to 
an older highly differentiated magma of different parentage 
than the granodiorites. The migmatitic leucosomes fall in 
the normal granite field having a higher position in the 
proposed differentiation trend. 
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SUMMARY AND CONCLUSIONS 



The area of study was mapped using aerial photographs 
(scale 1:40,000) and the different rock units were 
discriminated. Their field relations, macroscopic, 
microscopic and geochemical characters throw much light on 
the geologic setting, phases of deformation and the magma 
types . 

Two types of migmatites are recognized in the studied 
area, namely: roigmatite having banded, boudinage, 
ophthalmitic and schlieren structures and stromatic 
(metamorphic) migmatite. 

The schist and gneiss exposures are mainly fault 
controlled. They represent essentially pelitic or 
semipelitic sediments, metamorphosed up to the amphibolite 
facies. The minor structural elements of the schists and 
gneisses, suggest that they were affected by three main 
phases of deformation. The microtextural and microstructural 
evolution of the metamorphic assemblages clarifies the 
stages of crystallization related to the observed three 
def ormational phases. The foliation is mainly represented 
by preferred oriented biotite and quartz crystals. It is 
characterized by pronounced blastic growth of plagioclase 
as elliptical poikiloblasts , marking the metablastasis stage 
of development of the metamorphic rocks, with growth of 
granet poikiloblasts in some varieties. Oriented biotite 
flakes and some plagioclase mark the less prominent S2 
foliation, occasionally overprinted by S3 strain-slip 
cleavage. 

The granitoids are mostly xenolithic and foliated. The 
dark xenoliths are dioritic and amphibolitic in composition, 



Figure 4. a: Wright alkalinity ratio diagram, for the oW granitoids and the migmatite leucosomes 
(Wright, 1969). b: SiC>2 versus LoglO (KzOMgO) plot, after Rogers and Greenberg 
(1981). c AFM diagram, the curve shows the trend proposed by Petro et al, (1979) for 
compressional suites, d: Variation diagram of CaO/Na20 + K2O versus SiC^. Cak/AIkaH 
index is 60 (after Petro et al, 1979) 
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stretched and foliated parallel to the outer foliation of 
the old granitoids. The amphibolite xenoliths are texturally 
and minera logically modified by the formation of large 
plagioclase and hornblende porphyroblasts. Compositional ly, 
the old granitoids range from tonal ite and monzodiorite to 
granodiorite and monzogranite. They are intruded by the pink 
granites. Accordingly, the rocks are mainly considered as 
'•old*' , "grey" , "synorogenic" granite corresponding to Gi~ 
granite of Hussein et al, (1982). Plotting of the analyses of 
the ' old granitoids, diorite and amphibolite xenoliths on 
different variation diagrams, clearly discriminates between 
them, some even separate between two types of amphibolite 
xenoliths, suggesting two different parentages. The diorite 
is believed to have been derived from an older highly 
differentiated magma. The old granitoids are found to be 
calc-alkaline, related to a subduction zone and a 
compressional environment, being formed by partial melting 
of the lower crust. From the field relations and 
petrographic characteristics, the pink granites correspond 
to the G2 granite type. 

The dyke swarms represent the limit of the Pan-African 
compression event and mark the post-tectonic extensional 
phase. These dykes cut the different basement rock units. 
Younger basaltic dykes cut the basement rocks and the 
overlying Cambro-Ordovician and Carboniferous sedimentary 
succession. The young dykes belong to the late Paleozoic to 
Mesozoic volcanic activity of Sinai. 



Figure 5. a: Plot of al-alk after Burri and NiggH (1945). b: Plot of al-fm diagram of Niggli (after 
Burri, 1959). 



Figure 6. Classification scheme of granitic rocks (after Streckeisen, 1976). 



Figure 7. Normativ e Dr- Ab -An proportions for the granitoids. The solid line represents the two 
feldspar boundary for the quartz saturated ternary feldspar system at 1000 bars water- 
vapour pressure(after James and Hamilton, 1972). 
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Figure a JrbO Saturated Liquidus field boundaries in the system Qz-Ab- 
Or-H 2 for different water pressures 1,2,3, K bar (after Turtle and 
Bowen, 1958), 5, 10, K bar (after Luth et aL, 1964). The dashed line 
is the trace of the isobaric minima of the granitic system. 
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Figure a ternary diagram for the studied rocks (El-Bousefly and 
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